Fermentative metabolism in grape berries: isolation and characterization of pyruvate decarboxylase cDNA and analysis of its expression throughout berry development.
The involvement of pyruvate decarboxylase (PDC) in the control of alcohol production during ripening of fruit tissues under aerobic conditions has been only partially studied. Enzymological studies showed a significant increase in PDC activity during the ripening of oranges and pears, concurrently with the induction of ethanol production. In tomato, on the other hand, the induction of ethanol production and ADH gene expression after the onset of ripening was not accompanied by induction of PDC activity. The isolation of PDC cDNA from fruits has not yet been reported, nor has its expression pattern during fruit development. We report here the isolation of a cDNA clone encoding for a grape PDC and the characterization of its expression throughout berry development. The pattern of PDC gene expression throughout berry development, combined with earlier findings on constitutive PDC activity in the berry, may suggest that PDC is not the limiting factor for the production of ethanol in the berry, which is induced only after the onset of berry ripening. Alternatively, the induction of ADH gene expression, which occurs only after the onset of ripening in both tomatoes and grape berries, may serve as a regulator of ethanol production in response to a ripening-related cue.